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1.0 INTRODUCTION

Field specific conductance has exceeded the critical mean of this
parameter in groundwater in downgradient wells 2-W10-17 and 2-W14-12 at
single-shell tank (SST) waste management area (WMA) TX-TY and in downgradient
well 2-W10-15 at SST WMA T during the November 1992 sampling. These
exceedances have been independently verified in April 1993 and confirmed by
data from the March 1993 sampling. Under interim-status groundwater
monitoring (40 CFR 265, Subpart F), exceedance of the critical mean
necessitates preparation of a groundwater quality assessment monitoring plan
to determine whether these RCRA facilities are affecting the quality of
groundwater. This document presents a single assessment monitoring plan for
these two WMA that are located above the same plume of high conductivity in
the groundwater in the northern part of the 200 West Area of the Hanford Site.

Although decommissioned in 1980, the SST are considered to be actively
storing dangerous and extremely hazardous and radioactive wastes and have been
designated as Resource Conservation and Recovery Act of 1976 ( RCRA) facilities
under the Hanford Federal Facility Agreement and Consent Order (Tri-Party

U17 Agreement) ( Ecology et al. 1989).

The 149 SST are located in seven WMA containing one or more tank farms
(Figure 1). Each of these tank farms consists of a number of 75-ft-diameter
reinforced concrete tanks with a single liner of either ASTM A283 Grade C or
A201 Grade C (241-AX Tank Farm only) carbon steel. Schematic diagrams of the
construction of tanks in the 241-T, 241-TX, and 241-TY tank farms are shown on
Figure 2. Monitoring of the SST is discussed in Welty ( 1988); present status
of each tank in each tank farm is reported monthly by Hanlon ( 1993).

The SST have not received waste since November 1980, and many ceased
receiving waste earlier because of suspected poor tank integrity. Many of the
SST have been interim-stabilized (i.e., had pumpable liquids removed so that
only salt cake, sludge, and interstitial fluid remain) and/or interim-isolated
(i.e., had pipes removed or blocked to prevent the inadvertent addition of
waste). The SST are targeted for closure as RCRA treatment, storage, or
disposal units (TSD). The Single Shell Tank Closure/Corrective Action Work
Plan (DOE 1989) was submitted to the State of Washington Department of Ecology
(Ecology) in 1989 and is presently undergoing revision. WMA T is in the
200-TP-6 Operable Unit and WMA TX-TY is in the 200-TP-5 Operable Unit. Both
of these WMA are part of the T Plant Source Aggregate Area (DOE 1992).
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2.0 BACKGROUND INFORMATION

Two of the SST WMA (T and TX-TY) are located several hundred feet west
and southwest of the 221-T Building ( T Plant), which was the first chemical
processing plant to operate on the Hanford Site. These two WMA ( T and TX-TY),
in the northern part of the 200 West Area ( Figure 3), contain the three tank
farms listed below:

Tank Farm Year Built Tank Caoacitv No. Tanks No. Leakers
(gal)

241-T* 1943-44 530,000 12 7

241-TX 1947-48 758,000 18 7

241-TY 1951-52 758,000 6 5

Includes four 20-ft-diameter 200 series tanks that each held 55,000 gal.
^
.°.,t

LT) The SST received high-level metal and first-cycle wastes from the
chemical processing of uranium-bearing spent fuel rods. Metal waste contained
90% of the fission product radionuclides plus all the uranium and some
plutonium. Spent fuel rods from reactors in the 100 Areas were processed
using the Tri-Butyl Phosphate, REDOX, or PUREX processes and these wastes were
sent to various tank farms. The history of tank farms, the wastes that were
sent to each tank in various tank farms, and the types of waste and
constituents in each are described in Anderson (1990). Additional information
on the SST may be found in the groundwater monitoring plan and revision
(Jensen et al. 1989; Caggiano and Goodwin, 1991).

Waste management operations have created a complex intermingling of the
tank wastes. Nonradioactive chemicals have been added to the tanks while
varying amounts of waste- and heat-producing radionuclides have been removed.
In addition, natural processes have caused settling, stratification, and
segregation of waste components. Waste was also cascaded (allowed to flow by
gravity from one tank to another) through a series of tanks; cooling and
precipitation of radionuclides and solids occurred in each tank of the
cascade. Some of the supernatant from the last tank in a cascade was sent to
cribs because of the shortage of tank capacity for storing high-level waste.
As a result, it is very difficult to estimate the composition of the wastes
contained in the tanks through operational records.

The three general waste forms in the SST are sludge, salt cake and
liquid. Sludge consists of the solids (hydrous metal oxides) precipitated
from the neutralization of acid wastes before their transfer to the SST. Salt
cake consists of the various salts formed from the evaporation of water from
the waste. Liquid also exists as supernate and interstitial liquid in the
tanks.

The SST wastes consist primarily of sodium hydroxide; sodium salts of
nitrate, nitrite, carbonate, aluminate and phosphate; and hydrous oxides of
iron and manganese. The radioactive components consist of fission ^roduct
radionuclides (e.g., 737Cs, 90Sr, ^Tc), activation products (e.g., 1Sb, 60Co)
and actinide elements such as uranium, thorium, plutonium and neptunium.
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Numerous other liquid effluent facilities surround these two WMA
(Figure 3; Table 2-1) and any of these could have contributed to the
degradation of groundwater quality. Nearly two billion gallons of liquid
effluent containing essentially the same long-lived constituents were
discharged to tank farms, but at much lower activity/concentration were
discharged as low- level waste to the cribs, trenches, and ponds that surround
these two WMA. The only known indicator species that would identify waste as
having come from a SST are the very short-lived radionuclides that would have
decayed to other progeny or a stable state since the waste was discharged to
tanks or soils. Known unplanned releases in this area during past operations
are documented in Table 2-2.

3.0 GEOLOGY AND HYDROGEOLOGY OF THE HANFORD SITE

7-p 3.1 GEOLOGY
sb^

^ The Hanford Site is in the Pasco Basin, a broad topographic and
^ structural basin that is underlain by Miocene tholeiitic basalt of the

Columbia River Basalt Group. The basalt erupted from north-northwest trending
linear vent systems between 17.5 and 6 M yr ago and consists of numerous

all, basalt flows (some of which are separated by interbedded tuffaceous clastic
terrigenous sediments) that have been deformed into asymmetrical anticlines
and broad, asymmetric nearly flat-bottomed synclines. Anticlinal ridges
border the Pasco Basin on the north (Saddle Mountains), west (Yakima and
Umtanum Ridges) and southwest (Rattlesnake Mountain and smaller ridges
[brachyanticilines] along this same northwest trend). A broad, nearly north-
trending monoclinal flexure separates thinner basalt of the Palouse Slope to
the east from the thicker basalt and sediments of the Pasco Basin. Overlying
the basalt are a series of interbedded fluvial and lacustrine silts, sands and
gravels of the Pliocene Ringold Formation and Quaternary Hanford formation.

Basalt of the Columbia River Group is over 12,000 ft thick in the Pasco
Basin and is divided into several formations, three of which are present in
the Pasco Basin. The Elephant Mountain member, one of the youngest basalts
within the Saddle Mountains Formation (the uppermost and youngest of basalt
strata), underlies the 200 Areas of the Hanford Site and generally constitutes
the bottom of the unconfined aquifer. Because the basalts have been deformed,
the surface of the Elephant Mountain member dips south to southwest into the
Cold Creek Syncline, but the top of the basalt is an irregular, partially
eroded surface. Each basalt flow may consist of a dense interior where
generally well-developed columnar jointing is sandwiched between a more rubbly
flow bottom and a primary flow top breccia that also is generally rubbly.
Many basalt flows, especially those in the Saddle Mountains Formation, are
separated by tuffaceous interbedded sediments that represent fluvial
deposition of sand, silt, and clay between eruptive episodes of Columbia River
basalt volcanism. The rubbly flow top and flow bottoms of basalt units along
with the interbedded sediments, where present, store and transmit water more
readily than the dense interiors of basalt flows and constitute the confined
aquifer system beneath the Hanford Site.

3
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The Ringold Formation varies from zero thickness along Gable Mountain to
several hundred feet thick beneath the Hanford Site in the Cold Creek
Syncline. It is generally a few hundred feet thick beneath the 200 West Area,
is present in much of the 200 East Area, but is absent in the northern part of
the 200 East Area where it has been removed by erosion. The Ringold Formation
consists of Miocene to Pliocene sand, gravel and silt deposited in fluvial and
lacustrine environments within the Pasco Basin. Granule to cobble gravels
with a sandy matrix dominate parts of the Ringold Formation, which was
deposited in a broad braided stream (a braidplain). Cross bedded and
laminated sands deposited in broad stream channels are also common. In
places, laminated silts and fine sands were deposited as overbank deposits on
floodplains. Plane to cross-laminated clay and silt with some fine sand units
displaying soft-sediment deformation characterize the lacustrine units.
Deposition in a fluvial environment where post-depositional erosion and
truncation are common has resulted in sediments in which there can be extreme
and abrupt changes in sedimentary materials because of the geometry of

Lj";, fluvially deposited units. Further details of the Ringold Formation deposits
and their various facies geometries and histories may be found in Lindsey and
Gaylord (1989) and Lindsey (1991).

UM The Quaternary Hanford Formation overlies the Ringold and consists of
sand, gravel, and silt deposited by floodwaters arising from cataclysmic
failures of ice-dammed lakes along the margin of a continental glacier during
the Pleistocene. Floodwaters coursing across the plateau carved the coulees
north and east of the Pasco Basin as meltwater river channels and deposited
terrigenous sediments in hydraulically dammed waters north of Wallula Gap.
Facies within the Hanford formation consist of coarse granule to boulder
gravel with little matrix (often openwork gravels) and varying bedding, fine
to coarse grained sand and granule gravel exhibiting plane lamination and
bedding and some channel filling as well as thinly bedded, plane laminated and
ripple cross-laminated silt and fine to coarse sand. These sediments reflect
deposition in sedimentary environments of varying energy, from high-energy
main channels to low-energy slackwater and back flooded settings. Further
detail may be found in Lindsey (1991).

Thin fine-grained units of limited vertical and lateral extent may be
found in all the units of the Ringold and Hanford Formations and can be
significant in their affect on the migration of fluids in the vadose zone as
well as in groundwater and contaminant transport.

Separating the Ringold and Hanford Formations in the 200 West Area are
two units that can have a significant effect on the transport of contaminants.
The Piio-Pleistocene unit is a laterally discontinuous paleosol developed atop
the Ringold and can be massive, densely calcareously cemented silt and sand
with some gravel. Caliche-rich to caliche-poor silts and sands may be
interbedded in this unit, which can be moderately to highly fractured.

Overlying the Plio-Pleistocene horizon may be a compact, massive loess-
like silt with minor fine sand. Called the-early "Palouse soil", the unit can
be several to a few tens of feet thick and can grade upward transitionally
into similar material at the base of the Hanford formation.

Both of these units are present beneath WMA T and WMA TX-TY. Cross
sections beneath WMA T and TX-TY are shown on Figures 4 and 5. Further
details of the geology of the 200 West Area can be found in Lindsey (1991).
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Topography within the Pasco Basin reflects erosion and deposition by
periodic cataclysmic floods during the Quaternary and minor reworking of
Pleistocene units by Holocene stream and wind action. The "200 Area Plateau"
is a sand and gravel bar deposited in hydraulically dammed floodwaters in the
basin north of the constriction at Wallula Gap. This expansion bar developed
downstream of the constriction of floodwaters at Sentinel Gap.

3.2 HYDROGEOLOGY

Groundwater is contained in an unconfined aquifer in the Hanford and
Ringold Formations and in a confined aquifer system in the Columbia River
basalt, which generally constitutes the base of the unconfined aquifer. Where
silt-rich units occur in 200 West Area (e.g., the Lower Mud Sequence in the
Ringold Formation) they function as a semiconfining bed for groundwater in the
gravels at the base of the Ringold. Depth to groundwater varies with location
on the Hanford Site, but is generally 200 to 300 ft beneath the "200 Area
Plateau" where the separations areas are located.

Natural recharge of the unconfined aquifer by precipitation is minimal
i^ because of low rainfall and high evapotranspiration. Evapotranspiration at

the Hanford Site varies with the season and the type of soil and vegetation.
Recharge by infiltration of rainfall has been estimated ranging from 4 cm/yr
(Gee and Kirkham, 1984) where the ground surface is unvegetated gravel (e.g.,
in tank farms where a gravel armor has been placed to restrict the growth of
vegetation and to minimize deflation of contaminated soils) to up to zero
where fine grained vegetated soils occur (Routson and Johnson, 1990).
Evapotranspiration is minimal when a significant portion of the annual
rainfall occurs at the Hanford Site (November through February), but unless
that rainfall infiltrates beyond the depth of root penetration, it is
available for uptake by plants and much (if not all) will be lost in
evapotranspiration. For environmental and worker safety, vegetation in tank
farms is controlled so that buried radiation is not returned to the surface
where it can present a hazard. Therefore, all rainfall infiltrates through
the gravel armor and can infiltrate unimpeded. Poorly sealed wells can
provide a pathway for precipitation or melting snow that can infiltrate deep
into the vadose zone, thus enhancing groundwater recharge beyond that
occurring from infiltration by interstitial transport.

Artificial recharge to the unconfined aquifer through disposal of liquid
effluent has been estimated at up to 10 times natural recharge (Graham 1981)
during past operations and has resulted in raising the water table more than
70 ft compared with its elevation in pre-Hanford years (Bierschenk 1957). As
facilities shut down and cease to discharge large volumes of liquid waste to
the ground, artificial recharge is diminishing and is less than 10 times
natural recharge. Fine grained units in the Ringold may serve as perching
horizons that retard the infiltration of water through the vadose zone to
groundwater. The unconfined aquifer discharges to the Columbia River.

Recharge of the confined aquifer system occurs through infiltration of
precipitation in aquifers exposed in the basalt ridges in and along the
margins of the Pasco Basin. Some recharge to the uppermost confined system
may occur where there is a hydraulic connection between the unconfined and
confined aquifer systems and where the head in the unconfined system exceeds
that in the confined system. Where the head in the confined system exceeds
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that in the unconfined aquifer, the unconfined aquifer may be recharged along
hydraulic connections between the two systems.

4.0 DESCRIPTION OF EXISTING GROUNDWATER MONITORING SYSTEM

4.1 MONITORING WELL NETWORK

Groundwater beneath all SST WMA is monitored for RCRA in accordance with
the requirements specified in WAC 173-303-400 ( and by reference, requirements
found in 40 CFR 265, Subparts F through R). Although the groundwater
regulations in 40 CFR 265, Subpart F are not applicable per se to RCRA tank
units, DOE-RL has agreed to install and operate a groundwater monitoring
system at the SST via terms established in Ecology et al. (1989). Thus, the

r.q interim status regulations of 40 CFR 265, Subpart F will be considered
relevant for purposes of this groundwater assessment plan. Interim status
groundwater monitoring at WMA T and TX-TY (241-T, 241-TX, and 241-TY tank
farms) was initiated in 1989 with the preparation of a groundwater monitoring

r^ plan (Jensen et al. 1989) and the construction of the first group of RCRA
standard wells around the T Tank Farm. There are presently four RCRA standard
wells at each of these WMA. The older wells are constructed of carbon steel
casing and are being used to provide supplemental water level data. RCRA
standard wells 2-W10-15, 2-W10-16 ( an upgradient well), 2-W11-27, and 2-W11-28
(Figure 3) monitor the groundwater quality beneath WMA T and were constructed
at locations specified in the groundwater monitoring plan and revision ( Jensen
et al. 1989; Caggiano and Goodwin, 1991). RCRA standard wells 2-W10-17,
2-W10-18, 2-W14-12, and 2-W15-22 ( an upgradient well) monitor the groundwater
quality beneath WMA TX-TY. Specifications regarding RCRA groundwater
monitoring wells are given in Table 4-2a as well as in the as-built diagrams
in Appendix A.

All the wells used for RCRA sampling and analysis were constructed to
comply with WAC 173-160 and are called RCRA standard wells (Ecology/EPA,
1990). A RCRA standard well is constructed of nonreactive casing and screen
(stainless steel for Hanford wells), includes a filter pack surrounding the
screen that penetrates the upper 15 ft of the unconfined aquifer and includes
a full annular and surface seal. All of these wells are located outside the
perimeter fences of tank farms and at least 100 ft from the nearest tank (per
agreement with Ecology). As-built construction diagrams for each of the RCRA
standard wells at WMA T and WMA TX-TY are in Appendix A.

Well 2-W11-28 was constructed in 1991, but has not been sampled since
May 1992. The single sample taken in May had a 170 nephelo-metric turbidity
units ( NTU) and the data were judged to be not usable. No statistical
analyses have been performed on any data from well 2-W11-28. Statistical
evaluations are based on three wells for WMA T. The 4-in. stainless steel
casing in this well was bent ( kinked) during completion of the well.
Remediation of this well is in progress. If this well cannot be recovered by
July 1993, the well will be replaced. At present, WMA T is out of compliance
with RCRA requirements to have at least one upgradient and at least three
downgradient wells at each facility. There is one upgradient well (2-W10-16)
and two downgradient wells that can be sampled at WMA T ( 2-W10-15 and 2-W11-
27).
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Initial sampling of wells 2-W10-15 and 2-W10-16 began in February 1990,
but sampling was halted until July 1991 because of the absence of analytical
laboratory support. Sampling was resumed in July 1991 at wells 2-W10-15,
2-W10-16, 2-WIO-17, 2-Wi0-18, and 2-W15-22 and continued quarterly until at
least four quarters of data were obtained to use in calculating background.
Sampling of wells 2-W11-27, 2-W11-28, and 2-W14-12 began in 1992. Background
values for some of the SST WNA are in the 1993 annual report (Caggiano 1993).
The groundwater samples from these wells have been analyzed for indicator
parameters, drinking water standards, water quality parameters and site
specific constituents (137Cs, 90Sr, 60Co, 1291, 3H, total uranium, total
plutonium and a gamma scan) in accordance with 40 CFR 265, Subpart F and/or
groundwater monitoring plans. Results of these analyses may be found in
various quarterly reports (DOE-RL 1991, 1992b, 1992c, 1992c, 1992e, and
1993c). Groundwater monitoring at the SST is also discussed in an annual
report of groundwater monitoring of all RCRA facilities on the Hanford Site
(DOE-RL 1993a).

,^^.^ Numerous older wells that pre-date the application of RCRA regulations
4=.-t at the Hanford Site are present in and around these two WNA. These wells were

constructed during the period of 1948 to 1974 either to monitor adjacent cribs

L_r7
or to check for possible effects of the largest known leak from an SST (the
1973 leak of 115,000 gal from the 241-T-106 tank). These wells are

^ constructed of carbon steel with no surface or annular seal (some have had
® surface and/or annular seals added some time after original construction of
I=N the well) and generally have casing perforated over a lengthy interval in the

uppermost aquifer (Table 4-2a). A few of the wells constructed in 1973 and
1974 have screens. Some of these wells are used to supply water level data to
supplement the water level measurements made in RCRA standard wells at the
time of sampling.

Several of these older wells in or around these tank farms are sampled
as part of the Westinghouse Hanford Company (WHC) Environmental Surveillance
program; 2-W10-1, 2-W10-3, 2-W11-24 at WMA T, and 2-W14-6 and 2-W15-3 at
WMA TX-TY. Analytical data from environmental surveillance monitoring are
compared with administrative control values (ACV) and derived concentration
guidelines ( DCG) for various analytes for compliance with DOE Order 5480.2.
Concentrations/activities for ACV and DCG are different than those in 40 CFR
265; there are ACV and DCG for radionuclides that are not specified in the
RCRA standards.

4.2 GROUNDWATER QUALITY

Results of the November 1992 sampling indicate that downgradient wells
2-W10-15 at WMA T and 2-W10-17 and 2-W14-12 at WNA TX-TY exceed the critical
mean for specific conductance calculated for each WNA after four or more
quarters of background monitoring (Figure 6 and 7). This increase was
confirmed by verification sampling and necessitates preparation of a
groundwater quality assessment plan under 40 CFR 265.93(d)(2) and the
initiation of a program to determine whether these two SST WMA are influencing
the quality of groundwater. Detailed information for statistical evaluation
is presented in Section 4.4 and Appendix B.
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Although the critical mean for specific conductance for each WMA is
different, the two WMA are situated above a plume of high specific conductance
in groundwater in the northern part of the 200 West Area (see Figure 5-37 in
Johnson 1993) that extends well beyond the area of these two WMA, in both
upgradient and downgradient directions. Because of the proximity of these two
WMA, receipt of similar wastes, and their location above the same plume of
groundwater with high conductivity, a single assessment monitoring plan is
being prepared to better define the extent of the plume and to determine
whether wastes leaked/spilled from the SST may have contributed to the
degraded quality of groundwater.

Analytical data from RCRA sampling indicate that nitrate, chloride,
fluoride, sulfate, sodium, and calcium are elevated in the groundwater in this
area. Groundwater beneath WMA T and TX-TY has also been found to have
elevated tritium, 99TC and gross beta ( see DOE quarterly reports DOE-RL 1991,
1992b, 1992c, 1992d, 1992e, 1993c). Some of these constituents may account

ON for the high conductivity detected in the groundwater. All of these
^^- constituents were significant components of wastes discharged to both the SST

and to the numerous liquid effluent facilities in the vicinity of WMA T and
TX-TY.

Maps ( Connelly et al. 1992) reveal that the areal extent of various
constituent plumes in groundwater far exceeds the areas directly beneath the

MIN 241-T, 241-TX, and 241-TY Tank Farms and suggests that many other facilities
may have contributed to the degradation of groundwater quality. Poorly sealed
older carbon steel wells in the vicinity of tank farms, especially those
constructed adjacent to cribs, may have contributed to aquifer contamination
because of the absence of an annular seal. Water collecting at the ground
surface ( e.g., melting snow) could flow down a poorly sealed well, or fluids
could infiltrate part of the way to groundwater along an unsealed well until
they reached a perching horizon and then transported laterally to another
unsealed well. In this way, at least some waste constituents may have been
transported to groundwater through means other than interstitial fluid flow.
Partial annular seals were installed in some older wells in the 1970's when it
became apparent that unsealed wells could serve as a direct pathway to
groundwater.

4.3 GROUNDWATER SAMPLING AND ANALYSIS STATUS

The groundwater beneath WMA T and TX-TY has been monitored quarterly
since July and September, 1991, respectively. Wells 2-W10-15 and 2-W10-16
were constructed in 1989 and first sampled in February 1990, but sampling was
discontinued because a supporting analytical laboratory was not available.
Since 1991, wells have been sampled quarterly for indicator parameters,
drinking water standards, water quality parameters, and site specific
constituents in order to obtain background information. Background
monitoring was completed at WMA T and WMA TX-TY in July 1992. All available
data on groundwater monitoring have been published in quarterly reports of
groundwater monitoring at RCRA facilities on the Hanford Site.

8
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4.4 STATISTICAL EVALUATION OF GROUNDWATER DATA

4.4.1 Summary of Background Information

The background well for the SST WMA TX-TY is 299-W15-22. Four quarters
of monitoring data were collected on September 1991, January, April, and July
1992. The July 1992 data completes the requirements to "establish initial
background concentrations quarterly for one year" for downgradient wells
299-W15-22, 299-W10-17, and 299-W10-18 [40 CFR 265.92(c)(1)]. The March 1993
data completes this requirement for downgradient well 299-W14-12.

The background well for the SST WMA T is 299410-16. Initial
groundwater samples were collected on February 1990, but subsequent sampling
was discontinued because of the lack of an analytical laboratory. Sampling
resumed in July 1991 and was conducted quarterly thereafter in September 1991,
January, April, and July 1992. The July 1992 data completes the requirement
to "establish initial background concentrations ... quarterly for one year"
for wells 299-W10-16 and 299-W10-15 [40 CFR 265.92(c)(1)]. The March 1993
data completes this requirement for well 299-W11-27. Well 299-W11-28 was not

ira used in the subsequent statistical analysis due to reasons explained earlier.
TI' Regulations [40 CFR 265.92(c)92)] require that "For each of the
CN indicator parameters .. . at least four replicate measurements must be obtained

for each sample". This requirement was met.

Tables 4-2a and 4-2b give the raw data, including data from upgradient
(background) and downgradient (compliance) wells. Tables 4-3a and 4-3b give
the replicate averages in the background using data from upgradient wells.
Tables 4-4a and 4-4b give the background summaries for the replicates in the
background. Note that in this report letters a and b (after a given table
number) are used to denote SST WMA TX-TY and SST WMA T, respectively.

4.4.2 Statistical Method

The method used to summarize the background data is the averaged
replicate (AR) t-test method as described in Appendix B of the RCRA Ground
Water Monitoring Technical Enforcement Guidance Document (TEGD) (EPA 1986a).
The AR t-test method, for each contamination indicator parameter, is
calculated as:

t (Xi - Xb) ISb * 1+1 IIy

where:
t - test statistic
st = average of replicates from the i°A monitoring well
sb - background average
Sb - background standard deviation
nb = number of background replicate averages.

The TEGD states that there is a statistically significant indication of
contamination if the test statistic is larger than the Bonferroni critical
value (t ); i.e., t > t^. These Bonferroni critical values depend on the
overall Valse-positive rate required for each sampling period (i.e., 1% for

9
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interim-status), the total number of wells in the monitoring network, and the
number of degrees of freedom (nb - 1) associated with the background standard
deviation. Because of the nature of the test statistic in the above equation,
results to be compared to background do not contribute to the estimate of the
variance. The test can be reformulated, without prior knowledge of the
results of the sample to be compared to background (i.e., xi), in such a way
that a critical mean (CM) can be obtained:

CM - xb + tc * Sb * +1 nb (one-tailed)
CM = xb ± tc * Sb * 1+1 nb (two-tailed)

For pH, a two-tailed critical mean (or critical range) is calculated and
a one-tailed critical mean is calculated for specific conductance, total
organic carbon (TOC), and total organic halogen (TOX). The critical mean (or
range, for pH) is the value above (or above/below which in the case of pH), a
compared value is determined to be statistically different from background.

^ Tables 4-5a and 4-5b list background average, background standard deviation,
and critical mean (or critical range, in the case of pH) for the contamination
indicator parameters except for TOX because of unsatisfactory audit findings
of the DataChem Laboratories, DOE-RL 1993b).

4.4.3 Comparison of the November 1992 Data
to Background

Tables 4-6a and 4-6b list contamination indicator parameter data
collected from the monitoring network for WMA TX-TY and WMA T, respectively,
in November 1992 and Tables 4-7a and 4-7b give the statistical summaries for
the replicates. Note that TOX data listed in Tables 4-7a and 4-7b is for the
purpose of completeness only. It is not used for the background/compliance
well comparisons because of unsatisfactory audit findings
(DOE-RL 1993b).

Comparison of the replicate averages from Table 4-7a against the
critical means in Table 4-5a indicates that specific conductance in
downgradient wells 299-W10-17 and 299-W14-12 (WMA TX-TY) is statistically
higher than the background critical mean. A specific conductance
concentration versus time plot for the SST WMA TX-TY is presented in Figure 7.
As shown from Figure 7, downgradient well 299-W14-12 only has three quarters
of monitoring data as of November 1992; however, specific conductance is
consistently higher than the critical mean, 667.4 pmho/cm.

Similarly, comparison of the replicate averages from Table 4-7b against
the critical means in Table 4-5b indicates that specific conductance in
downgradient well 299-W10-15 is statistically higher than the background
critical mean, 1,174.6 pmho/cm. A specific conductance concentration versus
time plot for the SST WMA T is shown in Figure 6.

4.4.4 Results of Verification Sampling

The regulations [40 CFR 265.93(c)(2)] allow the owner/operator to
resample a well to determine if the significant difference was a result of
"laboratory" error. Wells 299-W10-17, 299-W14-12, and 299-W10-15 were

10
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resampled twice ( by WHC sampling team) for specific conductance on April 29,
1993. Independent measurements by another sampling team are deemed
unnecessary because specific conductance levels have been consistently high
since the monitoring began (Figures 6 and 7). The resampling results are
presented in Table 4-8a and the replicate averages are presented in Table 4-9a
for the SST WMA TX-TY.

Comparison of the replicate averages for the two sets of verification
samples (Table 4-9a) have confirmed that specific conductance in wells
299-W10-17 and 299-W14-12 exceed the critical mean and that the SST WMA TX-TY
may be affecting the quality of the groundwater.

The averages of the quadruplicate field analyses (well 299-W10-15)
performed by WHC sampling team (on April 29, 1993) fell just below the
critical mean for the SST WMA T. Later, specific conductance data resulting
from the scheduled March 1993 sampling became available. Average of the
quadruplicate analyses for the March 5, 1993, sampling fell slightly above the
critical mean, 1,174.6 pmho/cm. The resampling results (including the March
1993) data are presented in Tables 4-8b and the replicate averages are
presented in Table 4-9b.

Instead of collecting another set of data for the second round of
verification sampling for the SST WMA T, the March 1993 data serves as

=r- confirmation that the specific conductance in well 299-W10-15 is statistically
cz'w above background for the reason given below:

• These sites are located very close (about 185 m) to one another in
the northern part of the 200 West Area.

• The monitoring program for the SST WMA TX-TY is going to be shifted
to assessment level due to elevated levels of specific conductance
in downgradient wells, 299-W10-17 and 299-W14-12.

• The two SST WMA are situated above the same extensive plume of high
specific conductance in groundwater (see Figure 5-37, Johnson 1993).

It has not been determined that the high specific conductance found in
wells 299-W10-17, 299-W14-12, and 299-W10-15 is due to contamination from
these two WMA. Influence from other sources could exist (e.g., 216-T-5
through T-25 trenches, see Table 2-1). A single groundwater assessment
program will address the possible causes for the elevated specific conductance
in downgradient wells 299-W10-17, 299-W14-12, and 299-W10-15.

5.0 GROUNDWATER QUALITY ASSESSMENT PROGRAM

The objective of this groundwater quality assessment program is to
determine whether any mixed waste ( i.e., dangerous or extremely hazardous
waste and/or radioactive waste) that leaked or spilled to the ground from SST
in WMA T and TX-TY has reached groundwater and contributed to the degradation

11
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of the quality of groundwater in the vicinity of these SST. To accomplish
this, several tasks are proposed:

• Assess the extent of the plume of elevated specific conductance in
groundwater that occurs beneath WMA T and TX-TY.

• Evaluate results of analyses of groundwater samples (RCRA wells as
well as historic sampling data) to determine, to the extent
possible, the specific constituents that have caused the elevated
specific conductance.

• Evaluate the constituents in the waste streams that fed the SST in
WMA T and TX-TY as well as those that fed surrounding liquid
effluent disposal facilities to determine whether the specific
constituents causing the elevated conductivity could have come from
the SST or any of the surrounding facilities.

• Determine whether the SST are affecting the quality of groundwater
beneath WMA T and TX-TY. If so, continue quarterly sampling through
closure; if not, return to detection monitoring. Recommend actions
that might be needed prior to closure of these SST WMA.

• Prepare an assessment report documenting the above steps for
transmittal to Ecology.

Groundwater contaminant plumes in the northern part of the 200 West Area
(Connelly et al. 1992; Johnson 1993) are areally extensive and cover areas
much larger than these two SST WMA. Furthermore, the peak concentration/
activity of some of the contaminants is not directly beneath or in the
vicinity of WMA T or TX-TY. The areal extent of the contaminant plumes
suggest that any of numerous liquid effluent disposal facilities surrounding
these two facilities (Table 2-1 and Figure 3) may have contributed to
degradation of groundwater quality in the northern part of the 200 West Area,
and that includes the groundwater, which occurs directly beneath and adjoining
these two facilities. Any combination of the cribs, ditches, trenches, ponds,
and reverse wells in the vicinity of these two WMA as well as the leaking
tanks in the 241-T, 241-TX, and 241-TY tank farms could have contributed
contaminants to groundwater either by interstitial transport of fluids to
groundwater, by transport along poorly sealed wells, by remobilization of
previously leaked/spilled wastes, or some combination of these. Although
different in concentration/activity at the time of discharge, the waste
streams feeding these facilities contained nearly identical constituents so
that the facility responsible for groundwater contamination is difficult to
identify. The focus of investigation for this assessment monitoring program
is to determine whether the SST in WMA T and TX-TY have affected the quality
of groundwater beneath these two RCRA facilities. Other investigations
associated with closure of the tank farms may be broader in scope so as to
address the source facilities that are responsible for the areally extensive
plumes of contaminants in the northern part of the 200 West Area that extend
beneath these two WMA. The assessment report completed at least 1 yr after
implementing this groundwater quality assessment program may further address
the issue of other facility contributions to groundwater contamination.

12
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Work performed in addressing these objectives will be controlled by the
requirements of WHC ( 1988a) and WHC (1992). Sampling will be performed by
Pacific Northwest Laboratory (PNL) field crews and analyses will be performed
by International Technology Analytical Services (ITAS) ( for radionuclides) and
DataChem Laboratories ( DCL) (for hazardous constituents) using quality control
measures stipulated in the WHC contract with PNL and PNL procedures approved
by WHC as necessary ( see Sections 5.6 and 6.0 through 6.2). Sampling and
analyses will continue to follow the RCRA protocol. If there are any changes
to these plans, Ecology will be notified and consulted for mutual consensus
prior to implementation of any new course of action or change in schedule.

5.1 INVESTIGATION REPORT

Quarterly sampling for indicator parameters, drinking water standards,
and groundwater quality parameters will continue for the RCRA standard wells
presently in the sampling network for WMA T and TX-TY. Construction of
additional RCRA standard wells is not planned at this time. The only well
that might be added to the present RCRA monitoring network around these two
WMA would be as a replacement for downgradient well 2-W11-28, should that well

Lr-; not be able to be remediated to become suitable for RCRA sampling and
analyses.

-^.

5.2 GROUNDWATER QUALITY ASSESSMENT MONITORING
NETWORK

To better define the areal extent of the plume of high conductivity in
groundwater in the northern part of the 200 West Area, the sampling network
will be expanded beyond the immediate area of the tank farms (as it is
presently configured) to include other suitably located existing wells. Where
available, RCRA standard wells for other facilities such as the Low-Level
Burial Grounds will be used to acquire data by co-sampling mutually agreed
upon by the two projects to maximize efficiency and minimize cost. Older
carbon steel wells will be evaluated for their suitability to provide data
representative of the groundwater in the shallow unconfined aquifer. Carbon
steel wells suitably located to provide appropriate data will be evaluated for
seals, open interval, screen or perforations, adequate development and
sampling device. If necessary, any older carbon steel wells may be remediated
by scrubbing, cleaning, re-development and installation of a suitable sampling
pump (submersible or otherwise) to assure that the well can be appropriately
sampled to yield samples representative of the groundwater in the shallow
unconfined aquifer and that can be compared with data from RCRA sampling.
Suitable data gathered by other WHC programs (such as the Environmental
Surveillance and Operational networks) will be used if the quality of the data
is suitable for comparison to data gathered using RCRA protocol.

Supplementary sampling from other non-RCRA wells will include
constituents considered likely to contribute to elevated specific conductance
in groundwater. Samples will be analyzed for suspect anions such as nitrate,
sulfate, phosphate, chloride, and fluoride as well as metals such as sodium,
calcium, copper, magnesium, manganese, nickel, and aluminum. In addition,
samples will be analyzed for radionuclides or any other constituents that
might serve to distinguish specific source facilities or that could be causing

13
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^eva113d sp^ific41ondu151zance^^Analyses for radionuclides will include 1^I,
Co, Cs, Sr, 2Am, Eu, Eu, as well as gross plutonium and uranium.

Historical data from the sampling and analyses of older wells in the
vicinity of these three tank farms will be examined to determine whether there
are any data that contribute to the identification of the source facilities
responsible for the elevated conductivity in groundwater. These data will
provide information that may prove beneficial in the selection of additional
groundwater monitoring wells to use in the expanded network planned for
assessment groundwater monitoring.

5.3 WATER TABLE MEASUREMENTS

Water levels will be measured in all wells that are sampled to assure
the configuration of the water table and to be able to determine the direction

L-y of flow of groundwater. Any older wells that are to be used will be re-
surveyed to a common datum so that measured water levels are comparable to

r.k those measured in RCRA standard wells and the supplementary water level wells.
ZT-,.
LF-P

5.4 GROUNDWATER QUALITY ASSESSMENT SAMPLING
SCHEDULE

The RCRA standard wells in the groundwater monitoring networks for WMA T
and TX-TY will continue to be sampled quarterly for indicator parameters,
drinking water standards, groundwater quality parameters and site specific
constituents. The analyses will be tailored to identify specific anions and
cations that may be producing the elevated conductivity. Radionuclides that
could help target the facilities, which are the source of the contaminants
contributing to elevated conductivity will also be analyzed in these quarterly
samples.

5.5 SCHEDULE OF IMPLEMENTATION

Quarterly monitoring of RCRA standard wells will continue throughout the
assessment program. During the first quarter, additional wells will be
considered for addition to the network for assessment monitoring. Any
evaluation/remediation of these wells will be planned so that these wells are
ready for quarterly sampling as soon as is possible given the available
resources. The expanded network will be sampled for at least four quarters
prior to preparation of an assessment report that will document the results of
the assessment monitoring program.

5.6 SAMPLING AND ANALYSIS METHOD

The procedure for groundwater sample collection, water level
measurements and field measurements are contained in PNL (1989). The
following list contains specific applicable procedures:

• FA-1 "Temperature Measurement Procedure"
• FA-2 "Calibration of Conductivity Meter and Measurement of Field

Conductivity"
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• FA-3 "Calibration of pH Meter and Measurement of Field pH"
• GC-1 "Groundwater Sample Collection Procedure"
• GC-2 "In-Line Sample Filtration Procedure"
• GC-3 "Disposal of Purge Water From Monitoring Wells"
• WL-1 "Water Level Measurement Procedure"
• WL-2 "Procedure of Standardizing Steel Tapes."

Chain-of-custody procedures are contained in procedure AD-2, Groundwater
Sample Chain-of-Custody Procedure ( PNL 1989). The history of the custody of
each sample is documented according to this procedure.

Preservation techniques, analytical methods used, and current detection
levels of the constituents sampled for at the SST WMA are in accordance with
EPA (1986b); or approved standard methods and listed in the quality assurance
project plan (QAPP) for RCRA Groundwater Monitoring Activities (WHC 1992).

6.0 QUALITY ASSURANCE PROGRAM
r

p:r•°
LX7 Overall quality assurance (QA) program requirements are defined by WHC

(1988) and Ecology et al. (1989) Article 30. The RCRA sampling and analysis
=i-- program is being performed by PNL in support of waste management activities

conducted by WHC for DOE. Sample collection and analysis activities are
conducted under guidelines in WHC (1992). The laboratory that analyzes the
RCRA samples for hazardous chemicals is currently DCL. ITAS Richland,
Washington, performs the radiochemical analyses. Both laboratories are
subcontracted to PNL. The quality control (QC) and QA specific laboratory
procedures are based on Testing Methods for fvaluating So1id Wastes
(EPA 1986b). These programs are designed to meet requirements of Interim
Guidelines and Specifications for Preparation of Qua7ity Assurance Project
Plans (EPA 1983).

6.1 INTERNAL QC OF PARTICIPANT CONTRACTOR
OR SUBCONTRACTOR LABORATORY

Internal QC at the participant contractor, or subcontractor laboratories
include general practices applicable to a wide range of analyses, as well as
specific procedures stipulated for particular analyses as outlined in the QAPP
(WHC 1992). Each laboratory generating data has the responsibility to
implement minimum procedures that assure that precision, accuracy,
completeness, and respresentativeness of its data are known and documented
(EPA 1983). All laboratories shall have a written plan covering their
analytical methods and samples, calibration standards and devices, and reagent
checks. The services of alternate analytical chemistry laboratories may be
procured for split sample analyses.

6.2 EXTERNAL QC

The external QC will use both interlaboratory comparisons and blind,
duplicate, and blank samples, to evaluate for accuracy, precision, and
contamination of results from the participant contractor, or subcontractor
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laboratory. More specific requirements for external QC can be found in the
QAPP (WHC 1992) . A summary of this evaluation is provided in the RCRA
quarterly reports.

7.0 RECORD KEEPING AND REPORTING REQUIREMENTS

A letter report stipulating the progress on identifying and evaluating
additional wells for the network will be prepared and submitted to Ecology
prior to initiating sampling of the expanded network. After quarterly
sampling of the expanded network for at least 1 yr, an assessment report will
be prepared documenting the data and interpretations of the expanded network
and making any appropriate recommendations for future action. Future action
could include further expansion and evaluation of the network or return to
detection level monitoring if WMA T and TX-TY are not affecting the quality of

r. groundwater. The assessment report will be prepared after data from at least
1 yr of quarterly sampling of the expanded network are received and
interpreted. Quarterly sampling data and water level measurements will
continue to be reported in Hanford Site quarterly reports on RCRA groundwater
monitoring. Groundwater monitoring at all SST is also discussed in annual

rra reports for all RCRA facilities on the Hanford Site.
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Figure 1. Map of the 200 West Area Showing SST WMA.
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Figure 2. Schematic Diagrams of Construction of SST in WMA T and TX-TY.
(from Hanlon, 1993)
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Figure 3. WMA T and TX-TY Showing Groundwater Monitoring Wells and
Nearby Liquid Effluent Facilities.
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Figure 6. SST WMA T Specific Conductance.
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Figure 7. SST WMA TX-TY Specific Conductance.
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Table 2-1. Liauid Effluent Facilities in and Adioininn SST WMA T and TX-TY. (sheet I of 2)

rn

Facility Type
Detea of
operetion

Volune ( gat) Waste type Radionuclides Monitoring structures

216-T-4A Pond 11/44-5/72 1,122,853,369A' 221-T, 224-T Cooling water, 137Cs, i06RU, 90Sr
stream cordenaete/cooling water;
2706-Tdecan. westes

216-T-4B Pond 5/72- ???????? Steam condensete/cooling water
from 242-T; 221-T non-red,
wasteweter

216-T-5 Trench 5/55-5/55 686 , 922 221-T 2nd cyc le s rnatant 137Cs 1"RU 9OSr 299-1110-01

216-T-6 Crib 8/46-6/51 11,889,035 Cell drainage from Tank 5-6, 221- 137CS, 106Ru, 9OSr
T; overflow waste from 241-T-316
tank from 224-T

216-T-7 Crib L 4/48-11/55 29,062,000 221-T 2nd cycle supernete; 221-T 137Ca, '06Ru, 90Sr, 299-1110-2, 299-V10-4
Tile Field cell drainage plutonium , uranium

216-T-12 Trench 11/54-11/54 1 , 321 , 004 Sludge from 207-T

216-T-13 Trench 6/54-6/64 ??????? Vehicle decon waste Mixed

216-T-14* Trench 1/54-1/54 264,200 221-T 1st cycle supernatant via 137Cs, 9ISr, 106Ru 299-411-68
241-SST

,
lutoniua uranium

216-T-15* Trench 1/54-2/54 264 , 200 s/a 216-T-14 s/a 216-T-14 299-1411-69

216-T-16* Trench 2/54-2/54 264 . 200 s/a 216-T-14 s/a 216-T-14

216-T-17* Trench 2 54-6 54 207, 398 s a 216-T-14 s/a 216-T-14

216-T-18 Crib 12/53-12/53 264,200 221-T 1st cycle scavenged TSP 137Ca, 190Sr, 299-M11-11
supernatent 1"Ru, plutonium,

uranium

216-T-19 Crib 9/51-7/80 120,211,000 242-T process & ster condensate, 241Am, q^ 3, 137CS,
1

299-815-4
221-T cell drainage ^Sr, "°RU,

lutonius uranium

216-T-20 Trench 11/52-11/52 4,993 Contaminated HN03 from 241-TX-155 137Cs, 106RU, 90Sr,
uranium

216-T-21 Trench 6/54-8/54 121,532 221-T first cycle supernete via 137CS, 106Ru, 90Sr,
241-TX tanks uranium lutonium

216-T-22 Trench 6/54-8/54 404 , 227 s/a 216-T-21 s/e 216-T-21

216-T-23 Trench 7/54-8/54 391,017 e/a 216-T-21 s/a 216-T-21
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Tahta 9_1_ linuid FffLtnnt Farilities in and Adininina SST WMA T and TX-TY. (sheet 2 of 21

N
V

Facility Type Dates of
operation

yolune (gal) Yaste type Radionuclides Monitoring structures

216-T-24 Trench 8/54-8/54 404 , 227 s/e 216-T-21 s/a 216-T-21

216-T-25 Trench 9/54-9/54 792,602 242-T first cycle evaporator s/a 216-T-21
bottoms via 241-TY tanks

216-T-26 Crib 9/51-7/80 3,170,410 221-T first cycle supernatant via 137Cs, 106Ru, 9OSr,
241-TY tanks lutonium uranium

216-T-27 Crib 9/65-11/65 1,899,600 340 Building Lab waste 137Cs, 106Ru, 9OSr,
lutonium uranium

216-T-28 Crib 2/60-2/66 11,175,700 221-T and 2706-T steam condensate 137Cs, 106Ru, 9OSr, 299-1114-2, 299-N14-3,
decon; 340 building tab waste plutonium, uranium 299-1414-4, 299-W14-11,

299-1111-11

216-T-31 French 10/54-2/62 ???????? Site cleaned In 1959 and released
Drain in 1962. No other info found

216-T-32 Crib 11/46-5/52 7,661,823 224-T via T-201 tank 137Cs, 9OSr, 106Ru, 299-W10-56, 57, 58,
tutonium, uranium 64, 73, 75 , 76

216-T-36 Crib 5/67-2/69 137,913 221-T and 221-U steam condensate 137Cs, 90Sr, 106RU, 299-N10-2, Y10-4
decon. and misc. waste plutonium , uranium

216-Z-7 Crib 2/57-2/67 21,109,600 231-Z process & lab waste via 137Cs, 106Ru, 90Sr, 299-Y15-7
e • 340 buildi ng tab waste lutonium uranium

200 West Pond 8/64- 653,950,OOOa Steam production/water treatment None known
Powerhouse Pond effluent

Total 1,988,510,000
h6TE S: ese are known ou e ffl uent ec t es a vo umes to h ave been sc ara ba s ed on WIDS. no em re eases o weste nt er
liquids have likely gone to the ground during the history of Hanford operations and these contribute to the inventory wastes'in the soils and
groundwater as well as to the mobility of previously discharged wastes.
• The 216-T-14, -15, -16 and - 17 facilities were specific retention trenches that received waste from the uranium scavenging process conducted in

the mid 1950's to recover uranium from wastes previously discharged to SST
+ Based on estimated 6.28-m gels liquid discharge/month from August 1984 to May 1993 Nitrate, amsonius nitrate, sulfate, fluoride, phosphate and

sodium are among the key dangerous wastes discharged to these various cribs, ditches and ponds. some received ferrocyanide. High salt wastes
were discharged to sesa facilities.

# May be the coa6ined total of liquid efftuent discharged to the 216-T-4A and 216-T-4B ponds.
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Table 2-2. Unplanned Releases Associated with SST
WMA T nnri TY_TV+t

ra
t

E^7

(:!'4

ReLease nunber Date Cortments

UPR-200-W-5 1950 Lea ky rs/overflow around 241-Tx-155 Diversion Box

UPR-200-W-28 1954 s/a

UPR-200-W-126 1975 Reteese duri repa ir of 241-TX-153

UPR-200-W-129 1971 Release duri testi ng of J r at 241-TX-113 tank

UPR-200-W-131 1953 s/a UPR-200-W-5

UPR-200-W-147 1973 Contamination encountered during dritling welt; likely from
failed seat around s re entry line around 241-T-103 tank

UPR-200-W-148 1973 115,000-gaL leak (Largest known at any SST) LikeLy started
duri fitti ng of 241-T-106 tank

UPR-200-W-149 1977 High oounts in gross gassn log of dry wetl; suspected teak from
241-TX-107 tank

UPR-200-W-150 1973 Overflow from 241-Tx-155 Diversion Box back into 241-TY-103
tank

UPR-200-w-151 1974 Approx. 1 400-gat teak of s rnatant from 241-TY-104 tank

UPR-200-W-152 1960 Confirmed 241-TY-105 as Leaker: unknown quantity of TBP waste

UPR-200-W-153 1959 Confirmed 241-TY-106 as teaker• unknown quantity of TBP waste

UPR-200-W-7 1950 Soil contaminated during work around 241-T-151 and -152
Diversion Boxes

UPR-200-W-14 1952 Contaminated water rose to graad surface above waste line

tA1-200-Y-17 1952 Spill during transfer of puiQ from 241-TX-106 to 241-TX-114
tank

UN-200-W-29 1954 Unencased line cornecting 241-T-152 and 241-TX-153 Diversion
Boxes faiLed; released first cycLe supernatant from 241-T-105
tank

UN-200-W-62 1966 Line rupture during transfer of waste from 241-T-107 tank to
242-T-Eva rator Feed

UN-200-W-63 1966 Retease from Diversion Box j r being moved via truck

UN-200-W-64 1969 Contamination discovered, poasibly by runoff of snowmett from
adjoining contaminated area

11N-200-W-76 1977 Discovery of contaminated rabbit feces arourd 241-TX-155
Diversion Box

lR1-200-W-97 1966 Waste solution Leaked from broken under round tine

UN-200-W-99 1968 Airborne release from 241-TY-153 Diversion Box

UN-200-4-100 1954 Waste spilted from tine oonnecting 241-TX-105 and 241-TX-118
tanks

UR-2o0-W-113 1950Is Discovered contaminated rabbit feces and subsequently teaky
transfer tine around 241-TX-155 Diversion Box

UN-200-Y-135

•..^. ^ y. ._^ ^..... __

1954

.. _.,_ ........

Leak of approx. 1,000 get supernatant north of 241-TX-155
Diversion Box
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Table 4-2a. Background Contamination Indicator Parameter Data for the SST
WNA TX-TY. (sheet 1 of 3)

Well rwe Semple date Oupl'
saeple no.

tanSpecific
tanee

Mho/cw 1/700w

Field pH
0.01/8.5s

TOC ppb
1000/.

TOX ppb
10/.

1 478 7.47 1000U 1400A

2 473 7.46 10000 885HA
2-U15-22 09/24/91

3 478 7.45 10000 1400A

4 478 7.46 1000U 1300 HA

1 501 7.51

2
2-Y15-22 10/16/91

3

4

1 456 8.30 1000U 3200A

2 450 8.32 1000U 4100A
2-Y15-22 01/27/92

3 451 8.31 1000U 7400A

4 449 8.32 10000 73ODA

1 446 7.67 1000UD 590A

2 442 7.61 1000UD 510A
2-1115-22 04/20/92

3 442 7.60 1000LD 660A

4 441 7.61 1000W 390A

1 449 7.75 1000U 8300A

2 447 7.74 1000U 7400A
2-M15-22 07/20/92

3 448 7.72 1000u 7500A

4 444 7.73 1000u 6700A

1 762 7.88 1000U 830A

2 770 7.87 1000U 730A
2-Y10-17 10/09/91

3 772 7.88 1000U 1300A

4 772 7.87 1000w 1100A

1 772 7.99
2

2-Y10-17 10/15/91
3

4

1 788 7.91

2
2-Y10-17 11/25/91

3

4
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Table 4-2a. Background Contamination Indicator Parameter Data for the SST
WMA TX-TY. (sheet 2 of 3)

Yell now Seeple date DUpI.
semple no.

Speeifie

i

C
GIIf10/GII

onductanee
1/7O0M

Field pH
0.01/8.5s

TOC ppb
1000/.

TOX ppb
10/.

1 756 8.08 1000U 740A

2 759 8.09 1000U 730A
2-Wio-17 01/22/92

3 753 8.07 100oU 1100A

4 755 8.08 1000U 990A

1 777 7.99 1000UD 950A

2 775 8.01 1000 1400A
2-Y10-17 04/21/92

3 772 7.99 1000to 3200A

4 774 8.00 1000UD 1200A

1 766 7.93 1000U 550A

2 760 7.93 1000U 780A
2-W10-17 07/20/92

3 759 7.92 1000U 490A

4 761 7.93 1000U 480A

1 590 7.64 1000U 755HA

2 591 7.64 1000U 760RA
2-Y10-18 09/24/91

3 591 7.64 1000U 8358A

4 591 7.63 1000U 875RA

1 607 7.84

2
2-Y10-18 10/15/91

3

4

1 594 7.82 1000U 520DA

2 588 7.81 1000U 6200A
2-Y10-18 03/11/92

3 585 7.82 1000U 470DA

4 588 7.83 1000U 610DA

1 594 7.71 100ouD 500i1

2 595 7.72 1000UD 590A
2-Y10-18 04/20/92

3 598 7.69 1000LD 760A

4 597 7.69 1000 530A

1 592 8.22 1000U 70DA

2 588 8.22 1000U 320DA
2-Y10-18 07/21/92

3 576 8.22 1000U S60DA

4 591 8.21 1000U 590DA
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Table 4-2a. Background Contamination Indicator Parameter Data for the SST
WMA TX-TV lchuct 4 nf 41

Well name Sanple date e
no.

Specific
oonduetance

piho/ca 11700w

Field
o.01/B.Ss10

TOC
00/.
ppb

T
ppb

0/:

1 1574 7.53 1000UD 350DA

2 1581 7.55 1000UD 240DHA
2-W14-12 04/21/92

3 1586 7.54 1000UD 560DHA

4 1595 7.55 1000UD 380DKA

1 1591 7.64 1000u 250DA

2 1564 7.63 1000u 160DA
2-W14-12 07/20/92

3 1589 7.63 1000u 23ODA

e eo umn e r$ eonatst Of .

4

anstituent a

1547

we; ysts URFFF-:

7.63

W Cont ractua l
1000u

eaufr

140DA

titatlon
Limit/Drinking Water Standard (suffix)

Suffix s= based on Secondary Maxiaun Contaminant Levels in 40 CFR part 143, National Secondary Drinking
Water Regulations

w= based on additionel Secondary Maximus Contaminant Levels in WAC 248-54, Publie Water Supplies
Data flag:

u denotes that analyte concentration is lxlow CRQL. Reported values were analytical
laboratories' CROL.

H denotes that holding time was exceeded.
A denotes unsatisfactory audit findings (DOE 1993a).
D denotes that Nonconformance report was issued by the analytical laboratory.
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Table 4-2b. Background Contamination Indicator Parameter Data
for the SST WMA T. (page 1 of 21

•.,^
^

f+°^

Yell nmie SaxQle date Dupl.
se^ple no.

Specific
eondictanee

pho/cw 1/700w

FieLd pH
0.07/8.5s

TOC ppb
1000/.

TOX ppb
10/.

1 880 8.01 10000 2708A

2 880 8.00 1000U 520HA
2-Y10-16 07/22/91

3 888 8.00 1000 500NA

4 885 7.99 1000 6008A

1 880 7.33 1000° 655A

2 876 7.33 100p 650A
2-Y10-16 09/24/91

3 877 7.34 1000 5404

4 873 7.36 1000" 625NA

1 858 7.52

2
2-Y10-16 10/15/91

3

4

1 828 7.93

2
2-410-16 11/25/91

3

4

1 830 7.75 1000U 5600A

2 830 7.77 1000U 11000A
2-Y10-16 01/27/92

3 823 7.78 1000U 710DA

4 826 7.78 1000u 660DA

1 811 7.64 10c0tiD 920A

2 802 7.66 1000LM 950A
2-Y10-16 04/20/92

3 795 7.66 1000LD 1100A

4 801 7.67 1000LID 770A

1 796 7.77 1000 620DA

2 796 7.76 1000U 650DA
2-410-16 07/13/92

3 796 7.76 1000 560DA

4 795 7.76 1000 210DA

1 1217 7.80 10000 470NA

2 1215 7.77 10000 890NA
2-u10-15 07/22/91

3 1225 7.76 10000 9808A

4 1212 7.75 10000 930NA
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Table 4-2b. Background Contamination Indicator Parameter Data
fnr tho SST WMA T fchaat 9 nf 9\

it-S

e

t.fs

hr"7

Nell nasK Sesple date ^^l no.
Speeifie

corxkxtance
anho/cm 1/700w

FieLd
0.01/8 5c 1

TOC
000/^. T10%^

1 1214 8.00 100ou 580HA

2 1214 7.95 1000u 725HA
2-V10-15 10/04/91

3 1208 7.94 100ou 550HA

4 -1207 7.93 1000u 515RA

1 1299 8.21 1000u 5100A

2 1291 8.22 1000u 370DA
2-W10-15 01/27/92

3 1292 8.23 1000u 6100A

4 1293 8.23 1000u 200DA

1 1262 8.01 1000UD 1600A

2 1263 7.98 1000UD 940A
2-N10-15 04/20/92

3 1266 8.04 1000UD 920A

4 1269 8.03 1000W 920A

1 1274 7.85 1000u 830DA

2 1278 7.84 1000u 1100DA
2-V10-15 07/13/92

3 1280 7.85 1000u 600DA

4 1282 7.84 1000u 600DA

1 705 8.00 1000U 20A

2 701 8.00 1000U 10A
2-1411-27 05/27/92

3 701 8.00 1000u 20A

4 701 8.00 1000u 10uA

1 580 7.88 1000u 260DA

2 578 7.89 10000 1oW
2-411-27 07/13/92

3 582 7.89 t000u 1ow

4 587 7.89 1000u 10uA

1 1113 7.76 1000u 220DA

2 1098 7.76 1000u 270DA
2-W11-28 05/27/92

3 1086 7.75 1000u 270DA

Co umn e rs consist of : Ane

4
ysis Units; an

1093
d Contractun ReWtr

7.75
Gunntttation L

1000u
101t/Dri inc

ca

250DA

Water
acanaaro (sutt/x)
Suffix s= based on Secondary Maxisu Contaminant Levels in 40 CFR part 143, Nstional Secondary Drinking

Water Reyulations
w = based on additionat Secondary Naxiaus Contawinent Levels in WAC 248-54, Public Water Supplies

Data flaD:
u denotes anatyte concentration is belor CROL. Reported values were analytical laboratoriesi CRCL.
H denotes that holdinp time was exceeded.
A denotes unsatisfactory audit findinps (DOE 1993a).
D denotes that Nonconformance report was issued by the analytical laboratory.
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Table 4-3a. Average Replicate Statistics--Background Indicator Parameter Data
for the SST WMA TX-TY.

Constituent
(unit) Well now BamPle date n Average Standard

deviation
Cv
(%)

Specific 2-W15-22 09/24/91 4 478.00 0 0
conductance
(unho/aa) 2-N15-22 01/27/92 4 451.50 3.109 0.69

2-W15-22 04/20/92 4 442.75 2.217 0.50

24115-22 07/20/92 4 447.00 2.160 0.48

Field 2-V15-22 09/24/91' 4 7.460 0.008 0.11
pH

2-V15-22 01/27/92 4 8.312 0.010 0.12

2-W15-22 04/20/92 4 7.622 0.032 0.42

24115-22 07/20/92 4 7.735 0.013 0.17

TOCa 24115-22 09/24/91 4 500u NA N.A.
(ppb)

2-1415-22 01/27/92 4 500u NA N.A.

2-1415-22 04 20 4 NC NA N.A.

24115-22 07/20/92 4 500u NA N.A.

TOXa 2-1415-22 09/24/91 4 1246.25 245.404 19.69
(ppb)

2-1415-22 01/27/920A 4 NC NC N.C.

2-N15-22 04/20/92A 4 NC NC N.C.

24115-22 07/20/920A 4 NC NC N.C.
nace: ounnary scac1511cs caacu%acee Trwa oniy mose sanpies cnac nao Tour reptieate vatues.

astatictics were calculated by replacing not detected values with half of the respeetive CRGL.

udenotea calculated values are below the CRGL.

Ostatisties were not calculated due to nonconforaance Report.

Arepticate averages are not calculated due to audit findings
(DOE 1993a).

NA = not available. CV = coefficient of variation.
NC a not caleulated.
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Table 4-3b. Average Replicate Statistics--Background Indicator Parameter Data
for the SST WMA T.

constituent
(tnit)

Nell
rwae

Saaple
date

n Averaye Standard
deviation

Cv
(X)

Specific 2-1110-16 07/22/91 4 883.25 3.948 0.45
conductance
(091ho/cm) 24110-16 09/24/91 4 876.50 2.887 0.33

2-1110-16 01 /27/92 4 827.25 3.403 0.41

2-1110-16 04/20/92 4 802.25 6.602 0.82

2-1110-16 07/13/92. 4 795.75 0.500 0.06

field 2-1110-16 07/22/91 4 8.000 0.008 0.10

PH
2-1170-16 09/24/91 4 7.340 0.014 0.19

24110-76 01/27/92 4 7.770 0.014 0.18

2-1170-16 04/20/92 4 7.658 0.013 0.16

2-1110-16 07/13/92 4 7.762 0.005 0.06

TOCa 2-1110-16 07 22 7 4 500u NA NA
(ppb)

2-N10-16 09/24/91 4 SOOu NA NA

2-1110-16 01/27/92 4 5o0u NA NA

2-1170-16 04/20/920 4 NC NA NA

2-1110-16 07/13/92 4 50ou NA NA

TOX 2-1110-16 07/22/91 4 472.50 141.745 30.00
(ppb)

2-1110-16 09/24/91 4 617.50 53.307 8.63

2-N10-16 O1/27/920A 4 NC NC NC

2-w10-16 04 20 92A 3 NC NC NC

2-N10-16 07/13/920A 4 NC NC NC
Note: atmnary stattstics oatcutatea tran onty tnose senptes tnat nea tour repttcace vatues,

astatistics were calculated by replacing not detected values with half of the respective cRGL.
udemtes calculated values are below the CROL.
Ostatistics were not calculated the to Non-Conforannce Report.
Areplicate averages are not calculated due to audit findings (DOE 1993a).
NA = not available. CV = coefficient of variation.
NC s not calculated.
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Table 4-4a. Background Statisticsa--Contamination Indicator Parameter
Data for the SST WMA TX-TY.

P^
'•^
^

^

'-i--

Constituent Units n Background̂
standard
Background

^^ra
deviation

(

Specific pbos/as 4 454.812 15.866 3.49
conductance

Field pN 4 7.782 0.371 4.77

TOC ppb 3 500 NA NA

TOX ppb NC NC NC NC

aoce: ausaary scaciscics caLcuiatea Trow onLy tnose saapLes cnat naa repiicace vaiues.

agackgrard susaery statistics for TOC were eatculated using values betoN CRGL.
bgackgrourd sumaary statistics for TOX are not ealculated due to audit findings of DataChem Laboratories
(DOE 1993a).

NA • not avaitable.
NC • not ealculated.

Table 4-4b. Background Statisticsa--Contamination Indicator Parameter
Data for the SST WNA T.

Constituent unita n Background
average

Background
standard
deviation

Background
C.V. (%)

Specific
coMuctance

iamhos/ca 5 837 40.938 4.89

Field pH 5 7.706 0.240 3.11

TOC ppb 4 5011 NA NA

TOXb ppb NC NC NC NC

Note: Suane rv statist es ea eu at row on v t ose sano es t h at had reu icete ve uea.

a8ackgrourd suxeery statistics for TOC were ealculated using values below CROL.
bgackground suamery statistics for TOX are not ealculated due to audit findings of DataChem Laboratories
(DOE 1993a).

NA = not available.
NC - not ealculated.
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Table 4-5a. Critical Means Table for 16 Comparisons--Background
Contamination Indicator Parameter Data for the SST WMA TX-TYa,b

Conetttuent
n df tc

Average Standard Critical
(unit) background deviation aean

Specific 4 3 11.984 454.812 15.866 667.4
eonduetanoe
(Naho/a^)

Field pN 4 3 15.145 7.782 0.371 0.5,
14.0]

TOCO ( ppb) 3e 2 28.258 500 NA 1,4000

TO%d (ppb) NC NC NC NC NC NC

aData collected from Septesixr 1991 to July 1992 for upyradient well 2-N15-22. Values calculated
based on 16 cosparisons.

bihe following notations are used in this table:
df = degrees of freadcai (n-1).
n= nuaber of background replicate averapes.

^t-Bonferroni critical t-value for appropriate df and 16 camparisons.
C'Q Na = not calculated.
aeCritical mean eamot be calculated the to lack of an estimate of background standard deviation.

^R The limit of quantitation (based on field blanks data) is used as the TOC critical mean
(DOE 1993b).

p.^y dCritical siean is not calculated due to audit findings (DOE 1993a).
eExcludin® TOC values collected on 4/20/92 from well 2-N15-22 because of Nonconformance Report.,^

M°+

Table 4-5b. Critical Means Table for 12 Comparisons--Background
Contamination Indicator Parameter Data for the SST WMA Ta•b

Constituent n di tc Average Standard Critical
(nit) background deviation mean

Specific 5 4 7.5288 837 40.938 1174.6
caukictanee
(Wdw/as)

Field pN 5 4 9.0288 7.706 0.240 E5.33,
10.08]

TOCC (ppb) 4e 3 10.869 500 NA 1,400c

TOxd ( ppb) NC NC NC NC NC NC

Sate collected from July 1991 to July 1992 for uppradient well 2-N10-16. Values calculated based
on 12 cosparisons.

bThe followinp notations are used in this table:
df - degrees of freedon (n-1).
n= nuixr of background replicate averages.
t= Bonferroni critical t-value for appropriate df and 12 cca^parisons.
NE + not calculated.

oCriticsl mean oamot be calculated the to lack of an estimate of background standard deviation.
The limit of quentitation (based on field blanks data) is used as the TOC critical mean
(DOE 1993b).

dCritical mean is not calculated the to audit findings (DOE 1993a).
eExcludinp TOC values collected on 4/20/92 from well 2-Yt0-16 because of nonconformance Report.
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Table 4-6a. November 1992 Contamination Indicator Parameter Data for the
SST WMA TX-TY.

Yetl
new

SeMPle
date

D^L'
s°m
no.
ple

conductance
lah^c^s

Field

0.01/8.5s

TOC

10W/.

TOX

1^

1 480 7.98 1000u 910

2 479 7.99 1o00u 700A
2-u15-22 11/11/92

3 477 7.98 1000u 790A

4 476 7.99 1000u 850A

1 743 8.02 1o00u 740A

2 743 8.10 1000u 1100A
2-W10-17 11/11/92

3 746 8.11 101111u 820A

4 747 8.12 1000u 890A

1 708 6.45R 1000u 560A

2 647 7.eBR 10DOu 650A
2-N10-18 11/13/92

3 645 7.10R 1000u 650A

4 647 7.14R 1000u 460i'

1 1661 7.70 1000u 15e

2 1648 7.72 1000u 320A
2-Y14-12 11/11/92

3 1631 7.73 1o00u 260^

4 1616 7.74 1000u 250^

The cotwn headers consist of: Constituent xasie; Analysis Units; and Contractuat Required Guantitation
Limit/Drinking Water Standard (suffix)

Suffix s s based on Secondary Maxiar.= Contaminant Levels in 40 CFR part 143, National Secondary Drinking
Water Regulations

w- based on additional Secondary Maxisu Contaminant Levels in MAC 248-54, Public Water Supplies
Data fLap:

u= denotes that anatyte concentration is below CRDL. Reported values were analytical
laboratories' CRQL.

A= denotes unsatisfactory audit findings (DOE 1993a).
R= denotes suspect data currently under review.

NA = not available.
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Table 4-6b. November 1992 Contamination Indicator Parameter Data for the
SST WMA T.

wetl
name

Sawpte
date

Dupl.
saQte
Lw,

Specific
conductance
pho/m
1/700w

Field
pH

0.01/8.5s

TOC ppb
1000/.

TOX ppb
10/.

1 777 7.76 1000u 850A

2 773 7.78 1000u 670A
2-W10-16 11/10/92

3 769 7.80 1000u 750A

4 769 7.81 1o00u 620A

1 1249 8.15 1000u 630A

2 1245 8.15 t000u 750A
2-W10-15 11/10/92

3 1242 8.16 10o0u 780A

4 1239 8.15 1000u 610A

1 540 8.08 1000u 10w

2 538 8.09 1000^ tOW
2-w11-27 11/10/92

3 535 8.09 1000u 10w

4 537 8.08 1000U 10W

The colum headers consist of: Constituent Nasie; AnaLysis Units; and Contractual Required Quantitation
Limit/Drinking Water Standard (suffix)

Suffix s= based on Secondary Maxissn Contaminant Levels in 40 CFR part 143, National Secondary Drinking
Water ReguLations

w= based on edditional Secondary Maxima Contaminant LeveLs in WAC 248-54, Publie Water Suppties
Data flap:

u= denotes that anatyte concentration is be(cw CROL. Reported vaLues were arolyticaL
tahoratories' CRCL.

A = denotes unsatisfactory audit findings (DOE 1993a).
NA = not evailable
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Table 4-7a. November 1992 Contamination Indicator Parameter Replicate
Averaces for the SST WNA TX-TY.

^
tr^^

i-F1

.^,

Note: Suaaary statistics calculated from only those saaQles that had four replicate values.

aStatistics were calculated by replacing not detected values with half of the respective CRGL.
°denotes calculated values are below the CROL.
xreplicate averages are not catculated due to audit findings (DOE 1993a).
replicate average is inconsistent with historical trend (data is currently under review).

NA = not available.
NC = not calculated.
CV a coefficient of variation.

Constituent
(unit) Well neee Saaple date n Average

Standerd
deviation C.V. (X)

2-1415-22 11/11/92 4 478.00 1.826 0.38

Specifio 24110-17 11/11/92 4 744.75 2.062 0.28
conductance

(y411ho/cw 2-1410-18 11/13/92 4 661.75 30.848 4.66

2-1414-12 11/11/92 4 1639.00 19.647 1.20

2-1415-22 11/11/92 4 7.985 0.006 0.07

2-1410-17 11/11/92 4 8.105 0.013 0.16
Field pH

2-N10-18
*

11 13 92 4 6.942 0.329 4.74

24114-12 11/11/92 4 7.722 0.017 0.22

24115-22 11/11/92 4 500u NA NA

2-Y10-17 11/11/92 4 500u NA NA
TOCa (ppb)

2-1410-18 11/13/92 4 500u NA NA

2-1414-12 11/11/92 4 500u NA NA

2-N15-22 11/11/92 4 NC NC NC

a
2-Y10-17 11/11/92 4 NC NC NC

TOX (ppb)
2-V10-18 11 / 13/92 4 NC NC NC

2-N14-12 11/11/92 4 NC NC NC
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Table 4-7b. November 1992 Contamination Indicator Parameter Replicate
Averaqes for SST WMA T.

^
:"w}

L.r7-

Nr'^

cp"

Constituent
(unit) ^lt naaie Saaple date n Average

Starderd
deviation C.V. (%)

2-1010-16 11/10/92 4 772.00 3.830 0.50
Specific

corduetance 24110-15 11/10/92 4 1243.75 4.272 0.34
W tio/ca

2-111-27 11/10/92 4 537.50 2.082 0.39

2-1110-16 11/10/92 4 7.788 0.022 0.28

Field pH 2-1.110-15 11/10/92 4 8.152 0.005 0.06

24311-27 11/10- 92 4 8.085 0.006 0.07

2-1110-16 11/10/92 4 500u NA NA

ToCa (ppb) 2-wi0-15 11/10/92 4 SOOu NA NA

2-1111-27 11/10/92 4 500u NA NA

2-N10-16 11/10/92 4 NC NC NC

TO%a (ppb) 2-N10-15 11 10 92 4 NC NC NC

2-Y11-27 11/10/92 4 NC NC NC

Note: Sumary statistics calculated from onty those samples that had four replicate values.

astatistics were calculated by replacinp not detected values with half of the respective CRQL.
udemtes calculated values are beLow the CRaL.
areplicate averages are not calculated due to audit findings (DOE 1993a).

NA = not availabte.
NC = not calculated.
CV = coeffieient of variation.
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Table 4-8a. Contamination Verification Sampling Results
for the SST WMA TX-TY.

Well neee Sample date Reptf cate
cot^tance R1 conductance #2

1 752 749

2 754 751
2-W10-17 4/29/93

3 754 750

4 752 750

1 1,784 1,743

2 1,782 1,746
2-V14-12 04/29/93

3 1 , 785 1 744

4 1,825 1,744

Table 4-8b. Contamination Verification Sampling Results
for the SST WMA T.

Vell nmoe Sanple date RepLicate sample
rwnber

Specific
eorwctance #1

Specific
eorduetance #2

1 1.162 1 , 142

2 1 , 162 1 146
2-W10-15 4/29/93

3 1 , 162 1.163

4 1,136 1,167

1 1,173

2 1 , 179
2-1110-15 03/05/93

3 1 1a5

4 1,183
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APPENDIX A

AS-BUILT DIAGRAMS OF
GROUNDWATER MONITORING WELLS

^
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^
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I WELL CONSTRUCTION AND COMPLETION SUMMARY

Drilling Sample Drive barrel WELL TEMPORARY
Method: Cable toot Method: Nard toot NUMBER: 299-W10-15 WELL N0: None
Drilling 200 N Water Additives Hanford
Fluid Used: Suoely Used: Not docunented Coordinates: H/S N 43.790.7 E/W Y 75,857.5
Driller's WA State State NAD83 H 136,808.33m E 566,770.69m
Name: C. Ualmslev Lic Nr: Not documented Coordinates: H 448,898 E 2.219.355
Drilling Company Start
Company: Kaiser Engineers Location: Hanford Card #: Not documented T SR
Date Date

_
Etevation

_

Started: 208e089 Complete: 07Nov89 Ground surface (ft): '672,45 (Brass cap)

Depth to water: 206.2-ft Nov89
(Ground surface) 210.6-ft 26Mar93

GENERALIZED Geologist's
STRATIGRAPHY Log,
Sl=slightly

0-10: Muddy SAND
10»15: Sl gravelly at muddy SAND
15-25: Sandy GRAVEL
25-30: SAND with MUD layers
35-40: Sandy GRAVEL
40«45: GRAVEL
45-50: Muddy sandy GRAVEL
50«60: Sandy GRAVEL
60»73: Gravelly SAND
73»75: Muddy fine SAND (laminated
75»80: Gravelly SAND
80-93: Muddy SAND ( caLcareous)
93»94: CALICHE
94-96: Muddy SAND
96»132: CALICHE-caLcareous cement

m.iddy SAND
132»180: Muddy sandy GRAVEL
180»185: Sandy GRAVEL
185»190: Gravelly SAND
190»222.3e Sandy GRAVEL

Drawing By: RKL/2W10-15.ASB Date: 16A12r93

Depth of surface seal (2.0»19.6-ft 7I

t*-^!

0'v

Reference: 4HC-MR-0209

Elevation of reference point: (675.64-ft ]
(top of casing)
Height of reference point above[ 3.19-ft I
ground surface

Type of surface seal: Pre-mix concrete
4x4-ft x 6-in surface oad to 2.4-ft
4 equidistant protective posts
Cement grout, 2.0»19. -ft

I.D. of riser pipe: ( 4-in ]
Type of riser pipe:
Stainless steel

Diameter of borehole, •
0-140.0-ft, 11-in nominal
140.0»222.3-ft, 9-in nominal

Type of filler, 19.6-72.3 & 140.8-193.3-ft
8«20 mesh be]tonite crurbles
'^L.^5+140.8-ft
Votctav Pure Gold slurry

Depth top of seal: C 193.3-ft ]
Type of seal:
5/8-in Votctav pellets

Depth top of sand pack: C 197.1-ft )
20»40-mesh silica sand

Depth top of screen: C 201.0-ft]
4-in, 410-slat. stainless steel
with channel pack

Depth bottom of screen ( 222.0-ft )'.

Depth to bottom of borehole: C 222.3-ft]'
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I WELL CONSTRUCTION AND COMPLETION SUMMARY I

Drilling SaaQle Drive barrel WELL - TEMPORARY
Method: Cable toot Method: Hard toot NUMBER: 299-410-16 WELL NO: None
Dritting 200 N Uater Additives Hanford
Fluid Used: _Supptv Used: Not documented Coordinates: N/S N 43,129.6 E/W U 75,824.6
Driller's WA State State NAD83 N 136,606.86m E 566,781.22m
Name: D. Garcia/G. Lydin Lie Nr: Not documented Coordinates: H 448.237 E 2 , 219 , 390
Dritling Company Start
Company: Kaiser Engineers Location: Hanford Card #: Not documented T R S
Date Date

_
Elevation

_

Started: 07Sep89 Complete: 250ct89 Ground surface (ft): '669.76 ( Brass cap)

W.Q

^r

Depth to water: 202.9-ft Oct89
(Ground surface) 207.5-ft 26Mar93

GENERALIZED Geologist's
STRATIGRAPHY Log
Sl=slightty

0»10: SAND^--^^-10»15:Muddy SAND
15»20: Muddy sandy GRAVEL
20-25: GRAVEL
25»30: Muddy sandy GRAVEL
30-50: GRAVEL
50-55: Muddy sandy GRAVEL
55»60: Sl gravelly SAND
60»65: Gravelly muddy SAND
65-70: Sl gravelly SAND
70-80: SAND
80»85: St gravelly SAND
85-90: Muddy SAND

90-95: Sandy MUD CBuried soilT)
95»100: SI gravelly muddy SAND

w/CALICHE
100-110: Gravelly muddy SAND

(15ppm VOC in spoils 100-ft)
110-125: Sandy MUD
125-130: Sl muddy SAND
130»135e Sandy GRAVEL
135»140: Muddy sandy GRAVEL
140-145: Sandy GRAVEL
145»160: Muddy sandy GRAVEL
160»170: Sandy GRAVEL
170»175: Muddy sandy GRAVEL
175-190: Sandy GRAVEL
190-200: Muddy sandy GRAVEL

1' I. Elevation of reference point: C672.76-ft )
(top of casing)
Height of reference point abovet_3.0-ft )
ground surface

( 2.1»18-1-ft )II Depth of surface seal

Type of surface seal:Pre-mix concrete
4x4-ft x 6-in surface padto2.Z'-fi
4 equidistant protective posts
Cement grout, 2.1-18.1-ft

I.D. of riser pipe: C 4-in 3
Type of riser pipe:
Stainless steel

Diameter of borehole,
0»132.9-ft, 11-in nominal
132.9-219.8-ft, 9-in nominal

Type of filter, 18.1-191.4-ft
8»20 mesh bentonite crud:les

Depth top of seal: [ 191-4-ft )
Type of seal:
3/8-in Votctay peltets

Depth top of sand pack: [ 195.4-ft l
20»40-mesh siliea sand

Depth top of screen: ( 198.3-ft)
4-in. 410-stot. stainless steel
with ehannel pack

Drawing By: RKL/2410-16.ASg Date: 16Apr93

Reference: NHC-MR-0209

Depth bottom of screen

Depth to bottom of borehote:

C 2193-ft

C 219.8-ft
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I WELL CONSTRUCTION AND COMPLETION SUMMARY

Drilling Sampte Drive barret WELL TEMPORARY
Method: Cable toot Method: Hard toot NUMBER: 299-W10-17 WELL N0: None
DrilLing 200 N Water Additives Hanford
Fluid Used: _Supplv Used: None Coordinates: N/S N 42.751 E/W N 75 844
Driller's WA State State NAD83 N 136,491.46m E 566,77 .74m
Name: D. Ludtke Lie Nr: Not documented Coordinates: N 447.858 E 2.219.371
Drilling Company Start
Company: Kaiser Enaineers Location: Hanford Card #: Not documented T R S
Date Date

_
ELevation

_

Started: 28Nov90 Complete: 17Jan91 Ground surface (ft)i 667.91 Brass cap

E4<s
X k

w
^.^

1.F3

PC3

R-i-

Depth to water: 202.6-ft Dec90
(Ground surface) 205.3-ft 26Mar93

GENERALIZED Geologist's
STRATIGRAPHY Log
Sl=slightly

0«5: (BackfilU Gravelly SAND
5»10: Silty SAND
10»15: Sandy GRAVEL
15»20: Silty sandy GRAVEL
20»35: GRAVEL
35-42.5: Sandy GRAVEL
42.5«43: SILT lens
43»64: SAND
64«67: Gravelly SAND
67«90: SAND
90-95: Sl silty SAND
95-105: Silty SAND

:Some interbedded CALICHE
105»110: Gravelly silty SAND

:Some interbedded CALICHE
110-115: St silty SAND
115»120: Sandy SILT
120-125: SAND
125»128: Sandy SILT
128»130: Gravelly SAND
130»135: GRAVEL
135-210: Silty sandy GRAVEL
210"215: St silty gravelly SAND
215-222.9: SAND

Elevation of reference point: C670.84-ft7
(top of casing)
Height of reference point above[ 2.93-ft 1
ground surface

Depth of surface seat C 0«20-ft

Type of surface seal: Pre-mix concrete
4x4-ft x 6-in surface oad_ to 2.9-ft
4 equidistant protective posts
Cement erout. 2.9»20.0-ft

13-in nominal hole to 20.7-ft

I.D. of riser pipe: ( 4-in 31I
Type of riser pipe:
StainLess steel

Diameter of borehole,
20.7»129.7-ft,1l-in nominal
129.7»222.9-ft, 9-in nominal

Type of filler, 20.0»193.0-ft
8-20 mesh bentonite crumbles

Depth top of seal: C 193.0-ft)
Type of seat:
Bentonite oellets

Depth top of sand pack: ( 197.4-ft)
8-12-mesh silica sand

Depth top of screen: I 201.4-ft]
4-in, #10-slot, stainless steel
with channel pack

Depth bottom of screen C 222.7-ft )I

, Depth to bottom of borehole: ( 222.9-ft )I

Drawing By. RKL/2N10-17.ASB Date: 16AOr93

Reference: NHC-SD-EN-DP-041
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WELL CONSTRUCTION AND COMPLETION SUMMARY

Drilling Sample^ Drive barrel WELL TEMPORARY
Method: Cable toot Method: Hard toot NUMBER: 299-410-18 WELL N0: None
Dritling 200 W Water Additives Hanford
Fluid Used: Suoolv Used: None Coordinates: N/S N 42 439 E/il N 75,610
Dritler's WA State State NAD83 N 96.52. E 566,847.18m
Name: G. Lydin/W. Peters Lic Nr: Not documented Coordinates: N 447.547 E 2, 219,606
Drilling Company Start
Coapany: Kaiser Engineers Location: Hanford Card #: Not docunented T_ R_ S
Date Date Elevation
Started: 01Nov90 Coaplete: 12Dec90 Ground surface (ft); 668.08 Brass eao

(T
r^.
^
•^

kF^

hk°:

Kw?"y

Depth to water: 202.2-ft Dec90
(Ground surface) 204.8-ft 26Mar93

GENERALIZED Geologist's
STRATIGRAPHY Log ^
Sl=slightly

0-5: (BackfilL)
^^-5»25:Silty sandy GRAVEL
25-40: Sandy GRAVEL
40»43: Silty sandy GRAVEL

(BOULDER a 42-ft)
43-55: St gravelly SAND
55»65: SAND
65-80: Gravelly SAND
80-90: Sl gravelly SAND
90-91: SAND
91»97: Sl silty SAND
97»105: Silty sandy GRAVEL

ICALICHE, 97,101,111»113-ftt
105»115: Gravelly silty SAND ^
115»120: Gravelly SAND
120»125: Gravelly silty SAND
125»129: Silty SAND
129-160: Silty sandy GRAVEL
160-165: SAND
165»175: Silty sandy GRAVEL
175»190: Sandy GRAVEL
190-200: Muddy sandy GRAVEL
200»221.6: Silty sandy GRAVEL

Depth top of sand pack:
8»12-mesh silica sand

C 4-in 31

C 193.5-ftl

[ 197.3-ft l I

Depth top of screen: C 199.8-ft ]
4-in, i210-slot. stainiess steel
with channel pack

Depth bottom of screen C 221.1-ft lI

.-j Depth to bottom of borehole: C 222.6-ft lI

Drawing By: RKL/2W10-18.ASB Date: 16Apr93

Reference: WHC-SD-EN-DP-041

F,--- I' Elevation of reference point: C670.93-fq
(top of casing)
Height of reference point aboveC 2.85-ft
ground surface

I Depth of surface seal C0-18.6-ft

Type of surface seal: Pre-mix concrete
4x4-ft x 6-in surface pad to 2.0-ft
4 equidistant protective posts
Cement grout, 2.0»18.6-ft

13-in nominal hole to 20.2-ft

I.D. of riser pipe:
Type of riser pipe:
StainleSs steel

Diameter of borehole,
20.2»146.9-ft,1l-in nominal
146.9»222.6-ft, 9-in nominal

Type of fitler, 20.0-193.5-ft
8-20 mesh bentonite erunbles

Depth top of seat:
Type of seat:
Bentonite oellets
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I WELL CONSTRUCTION AND COMPLETION SUMMARY

Drilling Sampte Drive barrel WELL TEMPORARY
Method: Cable toot Method: Hard toot N'JMBER: 299-U11-27 WELL N0:
Drilling 200 W Water Additives Hanford
Fluid Used: Supply Used. Not documented Coordinates: N/S N 43 751-5 E/N w 75.482.7
Driller's WA State State NAD83 N 13 ,796.-56m E 566,884.97m
Name: D. KrUOer/J- Carpenter Lie Nr: Not documented Coordinates: N 448.860 E 2,219,730
Drilting Coapany Start
Company: Kaiser Engineers Location: Hanford Card #: Not documented T_ R S
Date Date Elevation

_

Started: 08Oct91 Complete: 21Nov91 Ground surface (ft): '68L81 (erass cap)

^3\

^,•..E^
T^.F

d
^̂

Depth to water: 218.4-ft Nov91
(Ground surface) 220.0-ft 26Mar93 Elevation of reference point: C685.27-ft

(top of casing)
Height of reference point aboveC 3.46-ft II
ground surface

GENERALIZED Geologist's
STRATIGRAPHY Log
St-slightty

0»3.5: Backfilt and SAND
3.5-10: Silty SAND
10-15: Silty sandy GRAVEL
15«20: Sandy GRAVEL
20-25: St sandy GRAVEL
25-35: St silty sandy GRAVEL
35»40: Sandy GRAVEL
40»80: SAND
80»85: Sl gravelly SAND
85»100: St sandy SILT
100»108: SAND
108«120: SAND w/trace CALICHE

CALICHE stringer a 108-1
120»125: SI gravelly SAND
125»130: SAND w/trace SILT
130»150: St sandy GRAVEL
150-155: GRAVEL w/trace SAND
155-175: Sl sandy GRAVEL
175»190: Sl silty, at sandy GRAVE
190-200: silty sandy GRAVEL
200-235: Sandy GRAVEL

Depth of surface seal CD»17.9-ft)I

Drawing By: RKL/2W11-27.ASB Date: 16Apr93

Reference:

Type of surface seal: Pre-mix concrete
4x4-ft x 6-in surface oad
4equidistant orotective oosts
Cement grout 1-17.9-ft

I.D. of riser pipe: C 4-in I
Type of riser pipe:
Stainless steel

Diameter of borehole,
0-19.7-ft, 13-in nominal
19.7-106.8-ft, 11-in nominal
106.8»235.0-ft, 9-in nominal

Type of filter, 17.9'205.9-ft
8»20-mesh hentonite cruuhles

Depth top of seal: C 205.9-ft ll
Type of seat:
3/8-in bentonite oellets

Depth top of sand pack: C 209.7-ftT^
20»40-mesh silica sand

Depth top of screen: C 213.2-ft )
4-in. #10-slet. continous wrap
T304 stainless steel with
filter oack

Depth bottom of screen: C 233.6-ft i

Fill, 234.0»235.0-ft
Depth to bottom of borehole: C 235.0-ft )
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1 WELL CONSTRUCTION AND COMPLETION SUMMARY I

Dritling . Sampte Drive barrel WELL TEMPORARY
Method: Cable toot Method: Hard toot NUMBER: 299-411-28 WELL N0:
Drilling 200 V Water Additives Hanford
Fluid Used: Suoply Used: Not docunented Coordinates: N/S N 43,577.8 E/11 U 75 319.3
Driller's UA State State NA083 N 136,743.74m 66,934.89m
Name: H. Baker Lie Nr: Not documented Coordinates: N 448,686 E 2.219.894
Drilling Company Start
Company: Kaiser Engineers Location: Hanford Card if: Not documented T_ R_ $
Date Date Elevation
Started: 030ct91 Complete: 11Dec91 Ground surface (ft): '689.94 (Brass cap)

Depth to Nater: 226.5-ft Dec91
(Ground surface) 228.4-ft Oct92

GENERALIZED Geologist's
STRATIGRAPHY Log
Sl=slightly

0-5: Sandy GRAVEL
5-10: SAND
10«40: Sandy GRAVEL
40-75: SAND
75-80: Gravelly SAND
80»97: SAND, 6-in SILT layer g 88
97«99: SILT
99+105: SAND
105»110: SILT
110»115: Sandy SILT
115-120: SILT
120»125: SILT w/CALICHE
125-130: Sl sitty, sandy GRAVEL
130-140: St sandy SILT
140-145: Sandy SILT
145-150: Silty sandy GRAVEL
150-155: Sandy GRAVEL
155-160: Silty sandy GRAVEL
160-165: Silty GRAVEL
165-180: Sandy GRAVEL
180-205: Silty sandy GRAVEL
205«210: Sl gravelly sitty SAND
210"215: Sl sandy GRAVEL
215-230: Silty sandy GRAVEL
230»242: Sandy GRAVEL
242-247: St gravelly SAND

Drawing Sy: RKL/2411-28.AS8 Date: 16Apr93

Depth of surface seal [ 0-18.1-ft )

N-°D

C£`,

:.A

Reference:

Elevation of reference point: [693.48-ft
(top of casing)
Height of reference point abovet 3.54-ft )
ground surface

Type of surface seaL: Pre-mix concrete
4x4-ft x 6-in surface pad
4 ecuidistant protective posts
Cement grout 1-18.1-ft

I.D. of riser pipe: [ 4-in T
Type of riser pipe:
Stainless steet

Diameter of borehole,
0»20.3-ft, 13-in nominal
20.3»116.2-ft, 11-in nominal
116.2•247.4-ft, 9-in nominal

Type of filler, 18.1-218.2-ft
Bentonite crumbLes

Depth top of seal: C 218.2-ft 3
Type of seal:
Bentonite petlets

Depth top of sand pack: C 220-8-ft)
10»20-mesh silica and

Depth top of screen: [ 224.0-fU
4-in. 410-stot. continous wrap
T304 stainless steel with
filter pack

Depth bottom of screen: [ 244.9-ffl

Depth to bottom of borehole: [ 247.4-ft 1I
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I WELL CONSTRUCTION AND COMPLETION SUMMARY

Drilling Sampte Drive barrel WELL TEMPORARY
Method: Cabte toot Method: Nard tool NUMBER: 299-N14-12 WELL N0:
Drilling 200 H Water Additives Hanford
Ftuid Used: Sly Used: Not docunented Coordinates: N/S N 42.070.0 E/U W 75 418.9
Driller's WA State State NAD83 N 136,284.17m 566,9 69m
Name: K. Olson Lie Nr: Not docUrnented Coordinates: N 447.178 E 2,219,798
Drilling Company Start
Company: Kaiser Engineers Location: Hanford Card #: Not docuaented T R S
Date Date Elevation

_

Started: 17Beo91 Coaplete: 04Nov91 Ground surface (ft): 667.08 (Brass cao)

X'wt

^

Depth to uater: 201.2-ft Nov91
(Ground surface) 203.0-ft 26Mar93

GENERALIZED Geologist's
STRATIGRAPHY Log
Sl=stightly

Elevation of reference point: 2670.52-ft 3
(top of casing)
Height of reference point abovet.3.44-ft 3
ground surface

0»10: FILL-sandy GRAVEL
10-15: SL graveLly SAND
15«20: SAND
20-34: Sandy GRAVEL
34«94: SAND ( Clayey sandy SILT

Lens D 57-ft)
94»102: Sandy SILT
102 : CALICHE tayer
102»110: SL gravetty sandy SILT

(CaC0.^ cemented)
110-126: GraveTty sandy SILT

(CaCO3 cemented)
126»205: Sandy GRAVEL

(Venting CCL4 a 142-ft)
205»215: Sl silty gravelty SAND
215-222.5: Sl silty sandy GRAVEL

Depth of surface seal L2»19.5-fq

C^}

^°I--
^`ro

Drawing By. RKL/2W14-12.ASB Date: 16AOr93

Reference:

Type of surface seat: Pre-mix concrete
4x4-uift x 6-in surface pad
4 eadistant orotective costs
Cement grout 2-19.5-ft

I.D. of riser pipe: C 4-in I
Type of riser pipe:
Stainless steet

Diameter of borehole,
0-19.5-ft, 13-in nominat
19.5»160.0-ft, 11-in nominal
160.0»222.5-ft, 9-in nominal

L
pe of filler, 19.5»190.5-ft
20-mesh bentonite crurbtes

Depth top of seal: C 190.5-ft)
Type of seal:
3/8-in bentonite oeltets

Depth top of sand pack: ( 194.8-ft 7ll
20-40-mesh silica sand

Depth top of screen: I 198.4-ft l
4-in, #10-stot, continous wrap
T304 staintess steel with
filter oack

Depth bottom of screen: I 218.7-ft)

Fitl, 218.7»222.5-ft
Depth to bottom of borehote: I 222.5-ft )
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WELL CONSTRUCTION AND COMPLETION SUMMARY

Drilling Sample Drive barrel WELL TEMPORARY
Method: Cable toot Method: Hard tool NUMBER: 299-V15-22 WELL NO: None
Drilling 200 U Water Additives Hanford
Fluid Used: _Supplv Used: None Coordinates: N/S N 41.504 E/W N 76 , 150
Driller's G Thomas/C WamsL ey UA State State NAD83 136,111.19m . 566,683.32m
Home: 8 Strode/L Watkins Lic Nr: Not documented Coordinates: N 446,610 E 2.219.069
Drilling Company Start
Company: Kaiser Enaineers Location: Hanford Card #: Not docuaented T_ R S ,
Date Date Elevation ^

_

Started: 15Nov90 Complete: 16Jan91 Ground surface (ft): -667.71 Brass cao

4Ard

^
CtiF

G.[-3

(Ground surface) 202.4-ft 26

GENERALIZED Geologist's
STRATIGRAPHY Log
Sl=slightly

0»5: ( BackfiLl)
5»30: Silty sandy GRAVEL
30»47: Sandy GRAVEL
47»102.5: SAND

(4-in SILT lens, 69.7
102.5-110: SILT
110-123: Gravelly silty SAND
123»124.5: Silty SAND w/CALI
124.5-126: Silty SAND
126»221.9: Silty sandy GRAVE

(Cemented a 137-ft)

Elevation of reference point: [670.77-ft ]
(top of casing)
Height of reference point above [ 3.06-ft I
ground surface

Depth of surface seat C0»19.0-ft ]

Type of surface seal: Pre-mix concrete
4x4-ft x 6-in surface pad to 2.7-ft
4 uidistant rotective posts
Cement arout. 2.7«1 .0-ft

13-in nominal hole to 17.9-ft

I.D. of riser pipe: C 4-.in 7
Type of riser pipea
Stainless steel

Diameter of borehole,
17.9»150.6-ft,1l-in nominal
150.6»221.9-ft, 9-in nominal

Type of filLer, 19.0»186.1-ft
8»20 mesh bentonite erurbles

4-in, i110-slot, stainless steel
with channel pack

Depth top of seal: C 186.1-ft ]
Type of seat:
Bentpnite pellets

Depth top of sand pack: [ 192.3-ft]
8«12-mesh silica sand

Depth top of screen: C 198. -ft]

Depth bottom of screen C 219.8-ft ]I

Depth to bottom of borehole: C 221.9-ft]

Drawing By: RKL/2W15-22.ASB Date: 19Apr93

I

Reference: WHC-SD-EN-DP-041
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